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 Many SPICE products are available from the NAIF
server
— These are mostly products produced at JPL by NAIF
— Access is available using the http or ftp protocol
» Note: starting with “http” leads to “ftp”
— See the next page for URLs

* SPICE products made by other organizations are
controlled by those organizations
— Some may be available from the NAIF server

— Some may be available at other public servers, or on restricted
servers, or not at all

— As a general rule, NAIF has no cognizance of these products

* Horizons is an on-line natural body ephemeris
generator
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* NAIF home page
http://naif.jpl.nasa.gov
* Here you may access all official SPICE products produced by NAIF
- kernels (generic, mission ops, PDS archived)
- software (Toolkits and individual application programs)
- documents
- tutorials
- programming lessons
- problem solving tips
- rules about using SPICE
- links to useful resources

« SPICE announcements (by NAIF)
http://naif.jpl.nasa.gov/mailmanl/listinfo/spice_announce

« SPICE discussion (by anyone)
http://naif.jpl.nasa.gov/mailman/listinfo/spice_discussion
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* The remaining charts discuss where to find the
various categories of SPICE kernel files

— Operational flight project kernels, for (mostly JPL) active flight
projects

— PDS archived kernels, those formally delivered to and accepted
by NASA'’s Planetary Data System

— Generic kernels, used by many flight projects and other
endeavors
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Operational Flight Project Kernels Data
SPICE ker_ne[s for currently active missions wbere NAIF produces the kernels The number of files for each SPICE kernel type is shown in the table below for
OI'VOthEI’WIISEkhBS apcees t? tdhem rT:jay be, obtained d|rectll(y fro;n ;he NP server the missions specified. An asterick (*) indicates that one or more non-kernel files
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© Mars Missio primary directory; in some cases there are additional kernels in a subdirectory
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© Venus Missions mission class Outer Planet Missions
O Lunar Missions f
© Mercury Missions inter — -
© Earth-Sun Connection Mission 0] te eSt |M|ssmn ‘ ck ‘ ek fk | ik |Isk jmk | pck |sclk ‘ spk

© Astrophysics Missions lVOVI\GER"‘ ‘ 1] ] ’T’T’Thw‘ 6 ’T
Please note that kernels produced by agencies other than JPL are usually < CASSINI* 5 [3479* 306* @EEF‘ 222% (92¥°(2404*

available only at those agencies, and may not be available to other than the flight *
project's team members. (Kernels for a few ESA-sponsored missions are mirrored SALILEO™ Q o 2 [

[ o 3
at NAIF by agreement between ESA and NASA, for the convenience of U.S. IPIONEER 10* ‘ J ’7 1
participating scientists.) [PIONEER 11% ‘ ] h’ihh h‘ 1

% Ny Site Manager: Chuck Acton 2 O ite Manager: Chuck Acton
S :
,I;,I},S‘_S,LELQ_\_ + NASA Privacy Statement, Disclaimer @ Webmaster: Ron Baalke k IRST(!_!)\ + NASA Privacy Statement, Disclaimer @ Webmaster: Ron Baalke
Last Updated: 08 Feb 2009 N Last Updated: 26 Aug 2009 A
N N
Match case Match case
Done 7 Done

2b - Select the kernel type to get access to all
kernels of that type for that project. The number
tells how many kernels of that type are available.
. (see next page) «_

\\A *\\A

2a - Select the project name to get access to
all products available for that project - Or -
(see next page)
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Access to kernels and Access to kernels of
other products available the selected type for
for the named project the named project
\\ ‘\\
N\
AN ¢ p f.jpl joWkpub/naif/CASSINI/kernels/spk/ -

/CASSINI/Kkernels/spk/ 5.4 ¥ [Clr

\ 1 < | ) L #& ) ( 8 ' fip://naif.jpl.nasa.gov/pub/na

Google NBS Inside JPL NAIF www NAIF ftp NAIF Stuff~ PDS PDS Stu \ Dictionary weather.com Wikipedia b

(«) ¥ (C. ) (A B  ftp://naif jpl.Msa.gov/pub/naif/CAS

GCoogle NBS Inside JPL NAIF www NAIF ftp  NAIF Stuff ~ \ PDS PDS Stuff

Index of ftp://naif.jpl.nasa.gov/pub/naif/CASSINI/kernels/spk/
Index of ftp://naif.jpl.nasa.gov/pub/naif/CASSINI

= [£3 Up to higher level directory
li#l Up to higher level directory

Name size Name — SPKfile Size Last Modified

2 kernels _ 000202R_SK_LPO_VLP32.bsp 238 KB 2/21/02  12:00:00 AM

B misc " 000202R_SK_LPO_V1P32.bsp.Ibl y\ Detached file label 3KB  2/21/02 12:00:00 AM
000202R_SK_V1P32_V2P12.bsp 502 KB 2/21/02  12:00:00 AM

L= toolkit L] i
_ 000202R_SK_V1P32_V2P12.bsp.lbl (plaln teXt) 3 KB 2/21/02  12:00:00 AM
| 000202R_SK_V2P12_EP15.bsp 198 KB 2/21/02  12:00:00 AM
_ 000202R_SK_V2P12_EP15.bsp.lbl 3 KB 2/21/02  12:00:00 AM
Done _ 000203_SE_JUP156.bsp 4968 KB 2/21/02  12:00:00 AM
__ 000203_SE_JUP156.bsp.Ibl 4 KB 2/21/02  12:00:00 AM
_ 000331RB_SK_V1P32_V2P12.bsp 623 KB 6/16/05  12:00:00 AM
__ 000331RB_SK_V1P32_V2P12.bsp.lbl 6 KB 6/16/05  12:00:00 AM
| 000331R_SK_LPO_VLP32.bsp 307 KB 2/21/02  12:00:00 AM
1 000331R_SK_LPO_V1P32.bsp.ibl 4 KB 2/21/02  12:00:00 AM
_ | 000331R_SK_V1P32_V2P12.bsp 622 KB 2/21/02  12:00:00 AM

4 KB 2/21/02 12:00:00 AM
218 KB 2/21/02 12:00:00 AM

_ aareadme.txt «—____ Description of file 4KB  2/21/02  12:00:00 AM

naming scheme
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« Two methods are available for obtaining PDS
archived kernels.

— Directly from the NAIF server, using your browser: recommended!

» Unless you have reason to do otherwise, download the entire
archival data set using the ftp URL

« That way you’ll get all the latest data, the associated “furnsh kernels”, and
the best documentation.

» If the data set is large and you need only a portion of it (based
on start/stop time), use the “subsetter” link to obtain the
smaller amount of data needed.

— Using a web browser to access the PDS central catalog interface,
typing “SPICE” and the mission name or acronym in the text
search box

» NAIF suggests you use this method only if you wish to obtain
one or a few kernels that fit specific search criteria
* Pictorial examples are shown on the next several
pages
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~ Data Data Set
Mission Name Olv\lr:r'::i: :' Volqu;:‘oi(FTP Size | Start Time Stop Time |Subsetter
) (gbytes) Link

‘Cassini Orbiter ‘aareadme.htm

osp 1000 ) | 18.6 [1996-11-062008-12-31 subset |

Clementine  |asreadme.htm [cBB—TO00 | 0.8 |1994-01-26 [1994-05-07 | subset
’Deep Impact ’aareadme.htm ‘dlsg 1000 ’ 0.5 I2005-01-12 ’2009-01—15 ‘ subset
’Deep Space 1 ‘aareadme.htm ‘dslsp 1000 ’ 0.9 |1998—10—24 ’2003-12—31 ‘ subset
MER 1 }

A aareadme.htm |merisp 1000 1.8 2003-07-07 |2009-05-19 | subset
(Opportunity)

|MER 2 (Spirit) ‘aareadme.htm

lmerzsg 1000 ] 1.5

|2003-06-10 [2009-04-28 |  subset

‘MESSENGER ‘aareadme.htm

‘messsg 1000’ 12.7

|2004-08-03 [2008-10-20 | subset

|Mars Express | AAREADME.TXT |mexsp 1000 | 0.9

|2003-06-02 [2008-07-31 | subset

Mars Global
S Epor aareadme.htm ’m sp 1000 ‘ 15.4 '1996-11—06‘2006-11—02‘ subset
|Mars Odyssey |aareadme.ntm |odsp 1000 | 9.0  [2001-04-07 [2009-03-31 | subset

If you select “PDS Archive Area” on the NAIF
web page you can follow a path like this one.

- You can use the ftp URL along with Unix “wget”
or the FileZilla tool, or some other equivalent, to
download the entire data set-recommended, if not
too large! Otherwise see the next page.

- Or you can select specific kernels from the
kernel folders, and/or “furnsh” meta- kernels and

other items from the extras folder

Index of ftp://naif.jpl.nasa.gov/pub/naif/pds/

.d@sj_e_v-spice-ﬁ—w .0/cosp_100

l5#/ Up to higher level directory

Name
=) aareadme.htm
__| aareadme.lbl

= aareadme.txt

7 voldepc.cat

D

|

Name
D ck
D ek
B3
& i
£ 1sk
D pck
D sclk
D spk

Up to higher level directory Up to higher level directory

Name
l:] ckxtra

~Jextrinfo.txt

F:I orbnum
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e Archive Volume FTP Dinta - eyl

Mission Name o = Size | Start Time Stop Time |Subsetter
verview (gb es) P

|Cassini Orbiter |aareadme.htm |cosp 1000 18.6 ) 1996-11-06 |2008-12-31 | fubsel\
|Clementine  [aareadme.htm [clsp 1000 | 0.8  |1994-01-26 [1994-05-07 [f subset
’Deep Impact ’aareadme.htm \disg 1000 ’ 0.5 12005-01-12’2009-01—15 subset
’Deep Space 1 ’aareadme.htm ldslsp 1000 ’ 0.9 11998-10-24 ’2003—12—31 ‘ subset
MER1 ~  |aareadme.ntm |merisp 1000 2003-07-07 |2009-05-19 |  subset
(Opportunity)
IMER 2 (Spirit) |aareadme.htm |mer2sp 1000] |2003-06-10 [2009-04-24 | subset
IMESSENGER  |aareadme.htm |messsp 1000 12004 08-03 [2008-10-2 | subset
|Mars Express | AAREADME.TXT |mexsp 1000 12003-06-02 ]2008 07-31| subset /
Mars Global
Surveyor aareadme.htm }mgso 1000 1996-11-06 2006-11- 02\ subset /
Mars Odyssey |aareadme.ntm [odsp 1000 | 9.0  |2001-04-07 [2009-03-31 |\ subset /

Foata sets that might take a long time to download, if

you really need just a subset of the data_cavering a limited
amount of time you should use theCSubsetter Link™for the data

set of interest.

This process will automatically select just the kernels that fall
within or overlap the time bounds you specify, construct a new
‘FURNSH?” kernel(s) containing the names of this subset of
kernels (thus making it easy for you to load the subset into your
program), and create a custom wget script you may use to
download these files to your computer.
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olleile PDS: Data Search (=]
 N— - — - -
L€ )2l (C) ( ) ( # ) ([} http://pds.jpl.nasa.gov/tools/data-search/ Y ([Cl: Q
Google NBS Inside JPL NAIF www NAIF ftp NAIF Stuff~ PDS PDS Stuff + CNN Dictionary weather.com Wikipedia »
o
. l
* sllells PDS: Search Results —_
.
o - Y T~
® e PDS data | d | 2 () ) (# ) (L] htp://pds.jpl.nasa.gov/tools/data-search/search.jsp?q=17 ¥ ([Cl
0 DATA | TOOLS & DOCUMENTS | RELATED SITES | CO =
Google NBS Inside JPL NAIF www NAIF ftp NAIF Stuff~ PDS PDS Stuff * CNN Dictionary weather.com Wikipedia »
Data Search Text Search Form Search How to Seard Data Set Status  Data Release Summary =

Quick Searches

Mercury
Venus

Mars

Jupiter

Saturn
Uranus, Neptune, Pluto
Rings
Asteroids
Comets
Planetary Dust
Earth's Moon
Solar Wind

Atmospheres
Geosciences

Imaging
Navigational & Ancilliary
Information (NAIF)

Planetary Plasma
Interactions (PPI}

Planetary Rings
Small Bodies

Data Search

e Specifyin
© The legdl search fields are target:, instrument:,

.l

e Use quotktion marks to bind words that occur together, e.g. "mars
a search field before the word to search, e.g. target:ma

Target
Planet (10)
Satellite (3)

12, instr|

e Inserting I§gical operator OR or AND, e.g. target:uranus OR targ

1 - Enter “spice” and the

the data search box

project name or acronym in

A Calibrated time-ordered data tables from the Magnetometer instrument collected during
Done / the premapping phase of the mission and expressed in payload coordinates and
Sun-State coordinates. These are high time resolution (detail) data.
MARS_GLOBAL_SURVEYOR - MGS-M-MAG-1-PREMAP/HIGHRES-FLUX-V1.0 - starting
1997-09-12T00:00:00Z
i Data Set: ODY MARS SPICE KERNELS V1.0
2 C“Ck On the SP|CE kernels 2006-03-07 NAIF:Semenov removed second ; Navigation and ancillary data in the form
data set retu rned by the sea rch of SPICE System kernel files for the Odyssey spacecraft. A
| 2001 MARS ODYSSEY - ODY-M-SPICE-6-V1.0 - starting 2001-04-07T00:00:00Z ¥
Done

1
Mars Globa! Surveyor (6)
2001 Mars Odyssey (2)

Deep Space Program
Science Experiment (1)

Mars Exploration Raver (1)
Viking (1)

Instrument

Magnetometer (4
Other (4)

Spettrometer (1)

Search for:

NASA Portal
Site Help
Feedback

Phone

{48 PDS data

Search Results

spice mgs [ Search ) new

Search

1-11 of 11 results (0.001 seconds)

Data Set: MGS MARS MAG MAPPING DETAIL WORD RESOLUTION V1.0

Calibrated time-ordered data tables from the Magnetometer instrument collected during
the mapping phase and extended mission and expressed in payload coordinates and
Sun-State coordinates. These are high time resolution (detail) data.
MARS_GLOBAL_SURVEYOR - MGS-M-MAG-1-MAP/HIGHRES-FLUX-V1.0 - starting
1995-03-08T00:00:00Z

Data Set: MGS MARS MAG PRE-MAP DETAIL WORD RESOLUTION V1.0

continued on next page
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continued from previous page

Use the PDS browser if you wish
to query for kernels meeting
specific criteria.

Recommended
KCIick on the data set ID to see a\
summary of the entire data set b

Click on “NAIF Online Archives”

to get to the data set. From there
you can download the complete | —
data set (recommended!) or

individual components.

DS Data Set Profile

http://starbrite.jpl.nasa.gov/pds/viewDataset.jsp7d g » (UG

) DEECHIEINC

Google NBS Inside JPL NAIF www NAIF ftp NAIF Stuff~ PDS PDS Stuff + CNN Dictionary weather.com Wikipedia

S
¢

Home Data Services

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

Planetary Data System
-—

Documents Relz-lted Sites About PDS

Sitemap

Navigation and ancillary data in the form of SPICE System kernel files for

\ the Mars Global Surveyor.

P Semenov, B.V,, L.S. Elson, and C.H. Acton, MARS GLOBAL SURVEYOR SPICE KERNELS V1.0, MGS-M-SPICE-6-V1.0,
) NASA Planetary Data System, 1998.
Access/Dow d

Search for Products with the Basic Browse
Data Set v - = o

This data set includes the complete set of Mars Global Surveyor SPICE data files (" kernel files"), which can be
accessed using SPICE software. The SPICE data ccntains geometric and other ancillary information needed to

Data set abstract recover the full value of science instrument data. In particular SPICE kernels provide spacecraft and planetary
ephemerides, instrument mounting alignments, spacecraft orientation, spacecraft sequences of events, and data
needed for relevant time conversions.

dditional Information
Missi nformation MARS GLOBAL SURVEYOR

Dataset

GS-M-SPICE-6-V1.0
Information SE ESCEGN LS

Instrument Host
Information

MGS

Instrument

SPICE
Information SELE

T arget Information MARS

NAIF Online Archives

r Resources .
Other Resources MGS Home Page

Done

continues on next page
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* Unless you have a specific reason to do otherwise
you should download the complete archived SPICE
data set for the mission of interest

« Complete SPICE data sets exist on the NAIF server
fully expanded—not bundled in a Zip or tar file

« Use GNU wget or FileZilla or a similar utility to
download the complete SPICE data set

— Possible wget usage, and an example using Deep Impact

» wget -m -nH --cut-dirs=5 -nv (insert the URL of the "Volume
FTP Link" for the SPICE data set here). For example:

* wget -m -nH --cut-dirs=5 -nv ftp://naif.jpl.nasa.gov/pub/naif/pds/data/di-c-spice-6-v1.0/
disp_1000/

— FileZilla info
» http://filezilla-project.org/client_features.php

12
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* Horizons is an on-line ephemeris generator for
natural bodies (and more)

« Operated by JPL’s Solar System Dynamics Group

« Of primary interest to SPICE users is its ability to
generate up-to-date SPK files for comets and
asteroids

— Horizons home: http://ssd.jpl.nasa.gov/?horizons

» Provides instructions for using the telnet interface to the
SPK generation function

» The user interface takes some work to understand
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